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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a photoresist 
composition good in sensitivity and resolution and especially 
high in adhesion to substrate by incorporating a resin having 
2 kinds of specified polymerization units and an acid 
generator. 

SOLUTION: The photoresist composition contains the 
polymer having polymerization units each represented by the 
formula derived from a monomer of 2-alkyl-2~adamantyl 
(meth)acrylate and further polymerization units selected from 
3-hydroxy-1-adamantyl (meth)acrylate and (meth) 
acrylonitrile monomers, and the acid generator. In the 
formula, R1 is H atom or methyl group; and R2 is an alkyl 
group. This resin is a copolymer of a 30-80 mol% 2— alkyl— 2— 
adamantyl (meth)acrylate monomer and 20-70 mol% monomer 
selected from 3-hydroxy-1 -adamantyl (meth)acrylate and 
(meth)acrylonitrile monomers. 
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\-1-7i-)V) -4, 6 -ex (Fy^n 
n^^;F) - l, 3, 5-Fyr^X 2- Ky 1 / 
[d] [1, 3] i't+V^y- 5 —4 ;F) -4, 6- 
tiX (Fy^nn^f;W -1, 3, 5-Fy77'yy 
2- (4-^F^yXfy/W -4, 6-t£X(Fy^ 



(7) 



ft fM 2 0 0 0 - 1 3 7 3 2 7 



nn^f;i/)-i, 3, 5-hVTPy, 2- (3, 
4, h+^X^U;!/) -4, 6-lfX (by 

^nn^fW -i, 3, 5-hyr^y, 2- (3, 
4-^h^^x^y;W -4, 6~ex (hy^nn 

-1,3, 2- (2, 4-v> 

^h^x^y;W -4, 6-ex (h'J^an^f 

;W - 1 , 3, 5-hy7^X 2- (2-><h^>X 
^y;W -4, 6-(fX(h';^nn^f;V)-i, 3, 

2- (4-7h+v-xg L y;W -4, 

6-a(hV^nn^f;l/)-l, 3, 5 -hi; 75? 10 
X 2- (4-^y9 L ;i/*^^x^y;i/) -4, 6 -if 
X (h'^nn^f;l/) - l, 3, 5-hyr^X 
[0 0 3 5] l-^/-f;l/-l-7x-Wf;V p 

h) , 2 2 - k Fn+-> - 2 -7x^ 

)]s<y"MyhisU~h) , 1, 2, 3-^y-tfvh'j 
hyx^^X^^-K 2, 6->*-hn^ 

p-f^xvx^^-h, 4-xhn^yi/'ib 20 

[0 0 3 6] ->'7x-;i/ v>'x;L-* x p — h U ;P 

X ex (4-^007i-WM-;W VTV*Z 

x ex ( P -hy;i/x;L-*x;w ex 
(4-tert-^;l/7x-;l/X;l/*-;W ?T\f*# 
X ex (2, 4-^>y;i/X;M^;W V7V*Z 
X ex (->^d-n^->;1/X;1/*-;W ^7W^x 

[0 0 3 7] N- (7xx;l/X;l/*x;Vt^-» x^> so 

N- (hy7Wn^f;l/X;l/*x;W 
X x^->y-i'5F\ N- (h'J7Wn^f;i/x;V* 
x;l/^x> 7W5F, N- (hiJ7Wn^f;I/ 
x;^*-;^^-» -5-y;i/^;i/*y-2, 
M^W5F\ N- (hy7;l/tn^f;l/X;l/*-;V 

sf^X) f7W5F, N- (10-*y77-X/l' 
[0 0 3 8] S/c, H&£{fc#if*W>#^l^Xh 

tgcttii), -5 S©^- <fc 

[0 0 3 9] 



12 

R 13 

r15 *=/ ^12 

R" R 12 R" R 12 
N N 

R« R 15 R« R u 
R 13 



R 11 -N^N-R 12 R 11 -N^O 




[0 0 4 0] it*. R u > R 12 , R 13 , R 14 Ml ls a 

t\ r" ~r i5 T-a^rL§r;^;i/stf7;i/3+i/a, 

KflSU ~6igfilf*Sc: ->^n7;W 

[004 1] *^©xxxhiM#ji^ zwgffi&tt 

'li'it'fP!^, Pfi>£:8 0 - 9 9 .9'RlitV tL'Cmi 

^wt o . i - 2 o mm%(DmmT^t l 

}C , 0 .00 0 l - 0 JSa%©iSHT^tf ?>©*W£ 

ix\ coiB^fttt*^ ^stcfscT, tttim mm 

[0 0 4 2] *5g!l©XXXhlffl^«a?#, ±!2©^ 
3X^x^-&2©S#:±fc»iJ;*tl3o ccTffl^S 

#j8#*jg#u m^K&m&gLit^u mm 

3 0 0fl*.fcf, xfMDy;V7'7'fef-h, yf;W!n 
y;l/77-fef— hSt;7°n exX?y n-M/y^;l/ 
x— r^r-b-r- h ©<£ 5 &^y n-;H-f)HXf 



#H 2000-137327 



x-r;MS, #Li£x^;k Sffl&Wk Sfflir^kfttf 
;My7W h X 2 --\7°77 y&tf^n'vMJ- 

[0043] mi*±.im^n, saistifci^xng 

fctt, rt*-->7<D1tibV>9ytXmti i 1&-£tU 10 

;vy? us»JS?S«5na 0 c«iT?ffl^s7;w 'JJlft 
r«k co^suiv^n? &«© r ^ * y tt#}8&r? 

^it;Kn^->W (2-kKn^>xf;W MJ7f- 
^yt-^ikKnipyF GIftnyv) ©7j<?§?«^ 

[0 0 4 4] 

[0 0 4 5] tA-^Ml (7?7y;i^2-yf- 

2 -7^v^^;l/©-a-fiSc) 
2-^f^-2-7^^y-;l/8 3 .lg t h'Jxf 

;V75yioig^ftE», 2 00gO>(Wv7f 

nUF7 8.4g (2-)<f;l/-2-r^y?y-;l/|i: 30 
fLTl .5*;Wg) ^©ft, MST^l OS? 

^mmxmBL, i^T2@/a«Tofc w*» 

ft 2 ?-;]/- 2 -7^ T yf-;l/*JR* 7 5 %T?fffc 0 
[0 0 4 6] 

CH 3 CH 3 
CH 2 4 T 0^ 

[0 0 4 7] ty7^M2 C*#*!J;l/&2-X^ 

2-7^V^/V3 1 .lgE^;H-f^5 0g 
^iti^Tigift tL, c ©;gi$©SK^ l o °c^S^*v^ 
cfc^ciKLa^ ^dtdx^i/y^^A^i .u* 
;i//L»s^ty^x^;i/x— r;k§*2 o Omi^ST 



L/to ^©£$0°CT2B^lfffL/cil, 10°C^IS^ 

&v^5tdtJ?L&^?>, y^yy;«yny F2 6 .2 

g (2-7^^7^111.2^) £r?ITL 
«rfflbfc»l«ig*»g'JL, 4t«)I^ 5 S«%SK«^ h 

y>A*?s?ST^u it^T7j<?5fe^2iiitf-3/co #a 

'J ;l«2 -x^;l/- 2 -7^-?VfMW 6 0 




[00 4 9] *yv— ^-fiScM3 («-y^i"jo-fn^ 

a -7nt-y-7fn77hyi 00 gttZZVfr 
Hi 0 4.4 g (a-7nt-y-7fn7^hVi;:fL 
T2.o*;Wg) £tt£#, 

h y© 3 S»§©7 ^/W v?Wr h y£fin*.T7§$ 

fcL7c„ ^-dlChUx^r^^l 8 3 .6g (a-7n 

*-y-7"^n^^ hvii:WLT3 .o*;Wg) ^rrST 
U ^©^> SfiT^l 0B$H*#Lfc o r«iift, W« 

ji* 5 mm%mmmi- b u * ^jcjgjreift&u a^T 

a - y * * y D ■< u **y- y - 7<J- U 9 * h V*IR* 8 
5 %Tl#7c 0 
[0 0 5 0] 

CH 3 

CH 2 =C-C-0-i 1 

[0 0 5 1 ] «ag&« 1 Ofcfljg A 
7 £ 7 U /Pit 2 - 7 ?-;]/- 2 - 7 jt? y^k * 9 2 U 
;Vi3-kFn^>- 1 -TifW<J-fi''Bt&a-*ftZ 
UD-fn^i/- y-T^n^y h>^5 : 2 .5 : 2 .5© 
(2O.0g : 1 O.lg : 7.8g) T?ffci&# % £* 

7-?-© 2 mmmn^^vff-)^ v y^m^rm 

h y;l/^t7v-Mtc^LT 2 L, 8 5 °C 

^M^Sn, ^#fi©fijjSc*;Ht^ 5 0 : 2 
5 : 2 5T\ SM¥^5>?«^» 4,500©4±S^f*^f# 

[0 0 5 2] 




#H 2000-137327 



[0 0 5 3] Mm^M¥\2 (SflgB©^) 
* * 2 V )Vm.2 -*<f-fr- 2 -r^V^k £ * 'J 

n^hy^&tf#&zkvw;y&£5 : 2.5: 2.5©*;!/ 
Jfc (2O.0g : 3.1g : 4.5g) TftE*> it/v- 

^y-7-M^fLT2t;b°o?a[]L, 6 0°CT^)1 2 
CH 3 

-CH 2 -C — 



STvT^tl, £¥f4©fij^e;l4£^ 5 0 : 2 5 : 2 5 
[0 0 5 4] 




[0 0 5 5] mmiz, *Z9V )V9l2 2 -T 
2V y^;K * 2 ? U n- h y ;l/&a= a-^^^'Jn-T 

So 

[0 0 5 6] «fSI^M3 (SfBIC ©£•/&) 

* * y )vm 2 -x^-;i/- 2 - r $f t y^;K # ? y 

CH 3 

-CH 2 -C y _J-CH 2 -C- 

r ) ( r 

V C 2 H. 



!)D-i'n+i'-y-7fn7^h> / ^5 : 2 .5 : 2 .5© 
^;Ht (2O.0g : 9.5g : 7.3g) Tfffc&A/EKfr 

/Tx^tl, &#ffi©i&S ; E;l/Jttf 5 0 : 2 5 : 2 5T\ S 

m^m^wm 9,2oo©ks^{*^#/c 0 cn^ssi 

[0 0 5 7] 




[0058] mm&i&M* (iBDo^js) 

-<yi^5 : 2 .5 : 2 ,5©t;VJ± (2 0 ,0g : 9 ,5g : 
4.2g) T{±jA/v/£'{Sfra, SSg^fiScM2 t^]«fc:S^ 



40 L7c 0 ^©$gm, SSTv^Sft, ^{4©fi)^Mt 
^5 0 : 2 5 : 2 5T\ S«¥^?«*^ 17,000 © 

[0 0 5 9] 



#H 2000-1373 




[0060] mm^mn 5 mm e <o^m 

*Z2VMk2 -x-f-fr- 2 -72Vy^;k £ * 'J 
n^hy;i/&tf#fcfcvw;y&£5 : 2.5: 2.5©*;!/ 
Jt (2O.0g : 2.9g : 4.2g) Tffc&A/EKfrH:, «f 

CH 3 
fCH 2 -C- 



tu ^mmm^^Ht^ 50:25:25?, s«¥ 
**. 

[0 0 6 1 ] 





[0 0 6 2] SIg^M6 («SIF©^Jt) 
^ £ * U ;Hfc 2 -xf-;V- 2 - 7 $f t y^;k ^ * * 'J 

^hv*5 : 2.5: 2 .5Ct;l/tl: (20. Og : 2.9g : 
7.3g) Tfffc&A^JifrHu ifSg^^iJl 



#5 0 : 2 5 : 2 5T\ S«¥^?«*^ 6,000©±± 

[0 0 (; 3] 




[0 0 6 4] «Sg^fiScM7 (8fffiG©£j£) 
^ * * y 2 -x^;l/- 2 - 7^ v z/f-fr&Tt a-/ 

J£(4O.0 g :29.3g) Tffci&A/EKfrH:, SSg^JjSc 

ffifiQ&S^Wttf 5 0 : 5 0?, S«¥±£)^?«^ 
5 , 600©4±S-a*$:#/c o c ti^Sag G ttSc 
[0 0 6 5] 




[ 0 0 6 6 ] «gg&« 8 (ffiflgH 

im 2 2 -7?Vyf;K * U 
;H£ 3 - K n - 1 - 7 2V -yf-mtt* % >? V n 
^h'JM5 : 2.5: 2 . 5©^;Hfc ( 2 0 . 0 g : 9.5 
g : 2.9g) T{±E*, ^/-7-©2S«fg©7 : -h^ 

T 7 y tr x -r y 7f- n - h y jl/fc^t /Y-ltf LT 
2t;l/%»U 6 5 D CT'»1 2WiL/c„ ^© 

3 0ffv\ wsl^o ^©isn, ^ST^^n, ^ 

{SHDrnfirefrittt 5 0 : 2 5 : 2 5 T\ S«W»?« 

#$14,000 <D#msfo*mc 0 cn^mmntt^ 0 

[0 0 6 7] 



#H 2000-137327 




[0068] mm^mi9 mm i oy&m 

* 9 9 V Mk 2 -x?-;l/- 2 - 7 ^W^;K ;>< £ * V 
)VW.2-*?-fr-2-T?~? Vf-frmt a-*$i>u4 
n^i/-y-7-9 L n^^hv?r2.5: 2.5 : 5©^;Hfc 
(1 0.6g : 1 O.Og : 15 .6g) T?ffcE*> ityv 

CH 3 

- CH 2 -C ^ /— CH 2 -C- 




;^^/v-ItfLT 2 t;l/%»L, 8 5 'CT-m 

^TvT^ti, *#fi©fi^;Ht^2 5:25: 

5 0T\ S«TO5>?«^ 9,000©±tS^f*^f#/c o 
[0 0 6 9] 

CH 3 




[0 0 7 0] 1 0 (ftfla J 

t3-tFn^>- 1 -TftW?)1,RXfa-*jH?V 
n-rn+~>- y : 2.5: 2.5©^ 




;Ht (2 O.Og : 8.9g : 6.8g) T?ffcE*, f*/7 
CH 3 

-CH 2 -C y _J-CH 2 -CH- 

C=0 \ / c=o 
o J 

V C 2 H 5 - 

" ' '50 

[0072] mm&f&mi 1 ram k ©-eras) 

;!^^y«2 -xf-;l/- 2 -TjtWffrRXf* z * 
'J;H3-k Fn+->- 1 -7^vvf ;V*5 : 5©-t 
;l/J± (2 O.Og : 1 9 .1 g) T-®aU cftS^/v- 
©•a-ff-t |W|S»© 1 , 4 -y^-^y^AD^TigrSt L 
/to Mt&Mt LT7V\£X-(V77-U-hVfr 

^/Y-IESLT 3 ^^yoS^ilfl'i^fi'ji^l y I " 
3 - y 7° h 7n \£*ym 2 -x^;Wv£ v7l/£^e 

h f±^/c 0 mm, 1 , 4-i>WV5 0g ^Atl 
T7 0 0 CtfS^fe77X3(c:, ±!2© ; &7v-?§rS^2 



0:2 5:2 5?, S»¥^?«*^ 7,500©«Sa- 
[0 0 7 1 ] 



ft?mm 3,5oo©±ts^f*^f#/c 0 

So 

[0 0 7 3] 



: 5 0 T\ SM¥fc) 



(12) 



ft fM 2 0 0 0 - 1 3 7 3 2 7 




[0 0 7 4] mm&f&M 1 2 (8fHX©-&$ : Jt«ffl) 

^ £ 7 y ;l« 2 - ^ 2 - r ^ ^ « - ^ 

^yn-fn^y-y-T^n^h-y^s : 5©*;!/ 
Jt(15.0g:il.7g) Tffci&A/EKfrH:, 8flfi£j£ 
Ml t^Hi^SffL/co ^©IS^ #G£T?jSSft, 
ffiOSBa^Wfcff 5 0 : 5 0T\ S«¥^?»*^ 1 

0,000 <Dim&#%mto cn^flgxt-rso 

[0 0 7 5] 

CH 3 \ / CH 3 

-CH 2 C \- -/CH 2 -C- 

c=o 




[0 0 7 6] HSSMlM/2 

ssiDxassi e a^-f nt.«i*v y^ y»*<a*^A, 
;i/X;y*-7A hU7;^n^^yx7b*^-h 

EVitm (M) M<V "MDS-205" ) Z0.2Wk RXftx. 

yft-tLT2, 6-y-f y7'nif;i/7'-yy£:0.o 30 
U 36£?L&0. 2 fim©7-yS«SI»7^;b^-TZg 
*ffl^T 2 3 °CT 2 0 ©HSaS b/c-> 

(7k©js»ft5o° ) xa, wasit^M^^L/c 
y y n y-x x^-t, ±t§w L/cy yx h?«^s*ift 

©Hfftf 0 . 5 ft m t fs. S «fc 5 » Lfc„ W«M*f KitJi 
Brewer?±S© "DUV-42" £\ 2 1 5 °(X 6 0§O^ 
5 7 0 AOf?tS2J;7lc;iflJbTMS 
«„ 12 0°C, 6 40 

[0 0 7 7] CdLTP^XMl^fiScL/c^x/N- 
IC, KrFl^VXr'^- ((I)-3yl© "NSR 
2205 EX12B\ NA=0.55, o=0.8] Wm?kW& 



Wfcgfcs ^ y r y f x^-x^ # - y l 

W-;l/K^#-y©y^;l' (vx^) t7*^-T 

?T o fc„ C C TV 5 ?~ 5 7 4 -)l hV ^ - y© Uf- ? 
;Ftli, yy'X y©X^— XgP/St^^Xffi 

xwmiWk a, 7 -f y 7 y k x^-x/ ^ - y ©m h 

tft^tl/^X hJl t LTSS^^-m^S &©T 

tt, fl#tf*ni>cgT, ^©#©rt«t«^xffi^- 

n-as?), hr^^rmmmmm. y^y 
yy Fx^-x/^-y©MH©i-> > 'xhS^^S3' 
n, * ^^©^Mt^ffl^cyyx m^ss^ 

KT, Si 0W^XH+X#-»- 
^-^ (PEB) *ffV\ 2.38M%rh^ 
^Wvt-^it Fn^y F7j<i§?&T6 0?J>W©^ 

f o fc 0 jifttt ©/ < * - y ^s^M^it® 

StTtiSU «SI^^MS*±t^t/c^v ; X MI 
[0 0 7 8] H£MS : ^-^7^-;l/F/^-y© 

vFx^-x^x-ytfi : 1 ttzzmytm^Wr^ 

fro 

[0079] m\m : ^-xx^-;FFv^-y©u 

y^^fflVfcll^COVT, *?Ma©»7t«T^ 

it T s 7 -f y r y f x^- x/ ^ - y ©«/^ \f^7?*^ 

[0 0 8 0] S/c, #HSl*IS5ihJS*tS^av^aS±© 

«Rl«ihSl©*^S«±tcffM L/t y yx h Sltc^f 
L , ±fB©W«5«RS±fll±Tf#?> tx/c^i^JtTilTt 

u mmvMk<Dr^-yJiwm\^ fy^vy^-^ 
F/^-yc^gpcyyxh^y^^^c/^-y^ 
* t) fcs -3 ts* l tvs 1 0*0, * ©51.^© y y 
x hfl^-apTftai^nT^Tva t©^x ts^L 
rc 0 £U:©jes*, fflvfcfflg©ligfctfetcsnc^ 
"To 

[00 8 1] 

[Si] 



m no. ssi p e b n^iss mmm mm-\± 

(mj/cm 2 ) (fim) 



(13) 



ft fM 2 0 0 0 - 1 3 7 3 2 7 



120 : C 
100°C 



46 



0.22 0.21 O 
0.19 0.18 O 



[0082] mmm 3-8 msimm i ~ 2 
m2\cm-mm (.^n^imj^y^ymmm^rz 

iRxf2tmmicLTUi?xYm&tmLTc 0 ens© 
i^x m^m^mmm 1 ar; 2 

6tt.mctmm 1 t^-n^iiM 1 2 tmm, Br 



ewerttg© "DUV-42" 2 1 5 °C, 6 0#^-^| 
ffT5 7 0 A©]p$taS ct-jt'^LTtft/V SD© 
^lflfiM4, 7&tf8Mm^tKM2(C^T«, Brewer 
"DUV-30-16" ^ 2 15°C, 6 0#^-^| 

[0 0 8 3] 
[«2] 



M No. 



SWihH PEB 



(mj/cm 2 ) 













rm 




rm 




mm 3 


A 


DUV-42 


1 20 C" 


38 


36 


0.24 


0.21 


O 


n 4 


C 


DUV- 30-16 


120°C 


20 


20 


0.22 


0.21 


O 


// 5 


F 


DUV-42 


100°C 


42 


44 


0.22 


0.18 


O 


// 6 


G 


DUV-42 


80 (' 


24 


24 


0.20 


0.20 


O 


it 7 


H 


DUV-30-16 


120°C 


32 


30 


0.21 


0.19 


o 


// 8 


I 


DUV-30-16 


110°C 


22 


22 


0.22 


0.21 


o 


mm i 


X 


DUV-42 


120 (' 


26 


28 


0.24 


0.21 




// 2 


X 


DUV-30-16 


120°C 


24 


24 


0.24 


0.21 





[ o o 8 4 ] m i Rtfrn 2 tisis *nwem% 

t>&*?T?&!K WK^*^y;l/*2-xf-;l/- 2 -7^ 

•*z/?)i'<D&tiL*m? zmmzR^rcmmm u 2rxs 
4 ~ 8 ©L-i>'x h a, jt«Micjt^T)!¥#ja*^asn 

[0 0 8 5] SSSfiM 9-11 &tfj£80!l 3 

a 3 tc^-rsflg^ i o wstmit lt p - f y >v 

*-h*0.2gP, W^xyff-tLT2, 6— >V 

V7°ntf;i/7-yy^o.oo 7 5Wfflv\ tftfi*, 7° 
ntf yy?V 3-;Vt;^f;H- r^r-fe-r-F 5 7 

mRV y - 7^ n ^ f y 3 mfr eaa s^skbks^ 

U S&fcftgO . 2 |im©7yS»IB«7>r;l/*-Tfil 

[0 0 8 6] Brewer &S©W mRftttilfflfi^T 
352. "DUV-30-16" ^MJU 2 1 5 °C, 6 Of ©tft 
T<-*LT, j?S l,600A©#»E&B&ifcJg*JBjfr£ 
ttyijny^xA-t, ±?SS Lfc 1/ v>x F »*se 
MI©flli¥^ o . 3 9 fimtasi^txtfyn-hL 



tT* 3 fc^f fi£T 6 0 #^7°U Lfco C5L 
Tl/->*XH»)SLft7iA-!i:, A r FX^YX 
-r-y^- ((D^nyg© "NSR ArF" , NA=0.55, o = 

o.6] mKmttmmmizmtz&T^'fyTy 
h'-A^--A^'/-yz*mLt mmm, *v\-fy 

- F ±J,CXm 3 (C^ti&fe 6 0 F X^X*°S>' 

■V— ^— ^ (PEB) £fr</\ $S(C2 .38SM%f- h 

•7 ^ y*-^A n Kn^-y K 6 o #H© 
FVWlfS^ff ffi{ift©7^ h 7^ -;y K^* 

SmuMtfi^fKT, ^©ISH^S3(c^L/c 0 

[0 0 8 7] o . i 8 fim©^ yrypx 

^-X/^-y^l : 1 taaf)t:I^L/c 0 
[0 0 8 8] m\m : ^S5ffi©»)tST?^Bfr S 7 
-f y7 y f x^-x/ * * - y©§/J^TS^ L/to 

[0 0 8 9] 
[S3] 



(14) 



ft fM 2 0 0 0 - 1 3 7 3 2 7 



25 



m no. 


am 


TK-9 


PEB 


mms. 

OnJ/cm 2 ) 


(lit) 




A 


15013 


14012 


24 


0.15 


* 10 


C 


130-C 




21 


0.15 


1 11 


J 


130-C 


lire 


25 


0.15 


JtK«3 


X 


13013 


lace 


32 


0.16 



[0 0 9 0] g3fr£>fcfrS«fc5K:, ^WTSiSfS 



26 

[0 0 9 1 ] 



30 



